Schizotetranychus tenuinidus females construct narrow nests mainly near the petiole and the main vein on leaves of moso bamboo (Phyllostaychs pubescens) and these nests are more often found on old than new leaves. The nests, sometimes as many as ten per leaf, are open at both ends and mobile stages frequently move out to feed and defecate. Each female lays about 20 eggs neatly in two rows in the nest and males guard the eggs until they hatch. Development from the egg to adult took about two weeks at 28-30°C and about three weeks at 24-26°C. The male deutonymph was not observed in S. tenuinidus. Adult females started to lay eggs after three days and the oviposition rate fluctuated around one egg per day during most of the oviposition period, which lasted for 13-33 days. The post-oviposition period was very short (averaging 1.5 days) and highly variable among individuals. Total fecundity was 21.8±8.1 (12-37) eggs per female. Adult females lived for 24.8±6.0 (17-33) days.
Introduction
Three species of the genus Schizotetranychus (Acari: Tetranychidae) commonly occur on the leaves of moso bamboo (Phyllostaychs pubescens) in Fujian: Schizotetranychus nanjingensis Ma & Yuan, S. bambusae Reck and S. tenuinidus Zhang & Zhang in Zhang et al. (2000a) . Among these, the recently described species S. tenuinidus is the only one that does not cause economic injury. This species was much more narrowly distributed than S. nanjingensis Ma & Yuan and its density was also much lower than those of S. nanjingensis and S. bambusae (Zhang et al. 1999 (Zhang et al. , 2000a (Zhang et al. , 2001 . Zhang et al. (2000a) noted that this species constructs very narrow webnests and up to 5 nests may be present per leaf. Herein, we present new observations of S. tenuinidus in comparison to S. nanjingensis (Zhang et al. 1999) .
Material & methods

Sources of mites and bamboo leaves
Moso bamboo leaves and S. tenuinidus were both collected during May and June 2000 from natural forests in Shoushan, Fuzhou, China. Bamboo leaves with spider mites were brought back to the laboratory in black plastic bags and these were used in observations and experiments on the same day.
Experimental arenas and conditions
Petri dishes (diameter 12 cm) were used as platforms for observing mites in the laboratory (Zhang et al. 1999) . Moso bamboo leaves were placed on a piece of filter paper soaked with water in a Petri dish. Two ends of the leaves were covered with strips of wet cotton to prevent the leaves from drying out and rolling. Leaves were replaced every 5-10 days. The experiments were conducted under natural light in an airconditioned room (24-26°C).
Development of immature stages
Mite eggs were individually transferred to fresh and clean bamboo leaves. Development was followed for each individual by observations at 12-hour intervals until they reached adulthood. The duration of each life stage was recorded. The development of 10 eggs was followed at 28-30°C and that of another 40 at 24-26°C.
Reproduction and longevity of adults
Newly mated female spider mites were individually transferred to fresh and clean bamboo leaves. They were then observed every 12 hours until each mite either died or escaped. The number of eggs laid each day was recorded. There were 10 replicates. The experiments were conducted under natural light in an air-conditioned room at 24-26°C.
Results and discussion
General description of life cycle and behaviour
The life cycle of S. tenuinidus consists of 5 stages for females (egg, larva, protonymph, deutonymph and adult) and 4 stages for males (egg, larva, protonymph, and adult). The lack of the deutonymphal stage in the male in this species is similar to that in S. nanjingensis (Zhang et al. 1999 ) and in S. bambusae (Zhang et al. 2001) .
Schizotetranychus tenuinidus builds very narrow, subrectangular nests as its name implies (Zhang et al. 2000a) . Measurements of six arbitrarily selected nests on leaves from Fuzhou showed an average width of 1.3 (1.2-1.5) mm and length of 4.5 (3.0-6.0) mm. These nests are smaller than those of the same species collected from Shaowu and Nanyang of Souning, Fujian (Zhang et al. 2000a ). These differences might reflect intraspecific variation among populations in different areas. Schizotetranychus tenuinidus females construct nests mainly near the petiole and the main vein and they are more often found on old leaves than new ones (in contrast, S. nanjingensis was more often found on new leaves). They spin their nest in a zig-zag pattern and always move backward from side to side diagonally so that strands are "knotted" along the middle where they cross. The last behaviour has never been observed in S. nanjingensis, which moves in parallel lines when building nests. Several individuals often jointly construct a nest. Both ends of S. tenuinidus nest are left open so that mites can move in and out freely, whereas new nests of S. nanjingensis are sealed (Zhang et al. 1999) . S. tuninidus females lay about 20 eggs neatly in two rows in nests with relatively thick webbing (5-6 layers of silk) and often move out of the nest to feed. She builds a nest with very thin webbing (a single layer of silk) in which she often feeds before returning to the old nest to continue to lay eggs until it is full. She never feeds inside "ovipositing" nests. She may build 6-8 "feeding" nests on a leaf, but there are normally only 2-3 "ovipositing" nests. These nests are not connected to each other as in S. nanjingensis. S. tuninidus defecates outside the nests. This is quite different from S. nanjingensis, which defecates near one entrance of the nest (Zhang et al. 1999 When the eggs hatch, the emerging larvae are pale. After feeding, the larvae are dark green and more plump. They frequently move out of the home nest to feed and return to it after feeding. This behaviour is quite different from that of S. nanjingensis whose larvae feed and develop within the nest.
Males of S. tenuinidus stay inside the nest to guard eggs until they have all hatched. It is often smaller males that stay inside the nest. Larger males usually leave the nest to mate with other females. Fighting between males waw not observed.
Duration of life cycle stages
Schizotetranychus tenuinidus completes development from the egg to adult in about two weeks at 28-30°C and about three weeks at 24-26°C (Table 1) . Each immature mobile stage had a quiescent period after its active period, and the active period within each stage was longer in duration than the quiescent one (Table 1 ). An increase of 4°C reduced the duration of the egg stage much more than the other stages.
Reproduction and longevity
Adult females started to lay eggs at the age of 4 days when feeding on leaves of moso bamboo at 24-26°C (Table 1, Fig. 1 ). The rate of oviposition fluctuated around one egg per day during most of the oviposition period, which lasted for 13-33 days ( Fig. 1; Table 2 ). Post-oviposition period was very short and highly variable among individuals (Table 2) . Total fecundity was 21.8±8.1 (12-37) eggs per female. Adult females lived for 24.8±6.0 (17-33) days. Injury to host plant Schizotetranychus tenuinidus does not cause economic injury to moso bamboo, whereas S. nanjingensis is a major pest of this plant in Fujian. Yet both species had similar rates of development and reproduction (Zhang et al. 1999; this study) . Their different economic status may be related to their different behavioural patterns. Firstly, S. tenuinidus prefers old leaves, whereas S. nanjinensis prefers young leaves. Secondly, S. tenuinidus immature and adults move out of nests to feed and defecate and therefore are more prone to predation and other adverse biotic or environmental factors, whereas S. nanjingensis feeds and defecates within nests where they are better protected.
Subsocial behaviour
Subsocial behaviour of varying degrees has been observed in spider mites, with the most developed state of subsocial behaviour found in some species of the genus Schizotetranychus (Saito 1995) . Based on our preliminary observations and the criteria of Saito (1995) , the subsocial behaviour of S. tenuinidus is discussed below.
Parental care. In S. tenuinidus, both males and female parents provide care for their offspring. Females build nests and lay eggs in the nest. Males guard the eggs until they hatch. Typhlodromus bambusae Ehara, commonly associated with nests of S. nanjinensis in Fujian (Zhang et al. 2000b) , was rarely seen in the nests of S. tenuidinus, although an undetermined species of predatory midge and another stigmaeid mite were occasionally seen. However, neither parents care their young for a long period, because immatures will move out of the nest to feed, during which time they are exposed to predation and other adverse biotic and environmental factors.
Communal behaviour. Multiple females of S. tenuinidus were observed cooperating in building the webnests. There is a separation in the role of males and females in parental care as discussed above. Nest sanitation is ensured by defecation outside the nests in this species.
The subsocial behaviour in S. tenuinidus may be considered less developed than those observed in S. miscanthi Saito, S. longus Saito (Saito & Takahashi 1982) and S. nanjingensis (Zhang et al. 1999 and unpublished data) . In the latter three species, individual nests on the same leaf can be joined together and different generations may overlap in one big nest. In S. tenuinidus, however, individual nests are small and not connected, and they cannot support overlapping generations of mites.
It should be noted that this is the first and a preliminary note on the biology of S. tenuidinus. It is hoped that this note provides a basis for further studies that are needed to understand the subsocial behaviour and ecology of this species.
